Involvement of neuropeptide Y Y1 receptors in the regulation of neuroendocrine corticotropin-releasing hormone neuronal activity.
The neuroendocrine parvocellular CRH neurons in the paraventricular nucleus (PVN) of the hypothalamus are the main integrators of neural inputs that initiate hypothalamic-pituitary-adrenal (HPA) axis activation. Neuropeptide Y (NPY) expression is prominent within the PVN, and previous reports indicated that NPY stimulates CRH mRNA levels. The purpose of these studies was to examine the participation of NPY receptors in HPA axis activation and determine whether neuroendocrine CRH neurons express NPY receptor immunoreactivity. Infusion of 0.5 nmol NPY into the third ventricle increased plasma corticosterone levels in conscious rats, with the peak of hormone levels occurring 30 min after injection. This increase was prevented by pretreatment with the Y1 receptor antagonist BIBP3226. Immunohistochemistry showed that CRH-immunoreactive neurons coexpressed Y1 receptor immunoreactivity (Y1r-ir) in the PVN, and a majority of these neurons (88.8%) were neuroendocrine as determined by ip injections of FluoroGold. Bilateral infusion of the Y1/Y5 agonist, [leu(31)pro(34)]NPY (110 pmol), into the PVN increased c-Fos and phosphorylated cAMP response element-binding protein expression and elevated plasma corticosterone levels. Increased expression of c-Fos and phosphorylated cAMP response element-binding protein was observed in populations of CRH/Y1r-ir cells. The current findings present a comprehensive study of NPY Y1 receptor distribution and activation with respect to CRH neurons in the PVN. The expression of NPY Y1r-ir by neuroendocrine CRH cells suggests that alterations in NPY release and subsequent activation of NPY Y1 receptors plays an important role in the regulation of the HPA.